Resource Extraction Discharge Permitting Discussion with CDPHE
Wed 02/08/2012 11:30 AM - 1:00

- PM
e Attendance is required for Gail Franklin
Hide Detalls  pgir; Kristen Keteles/R8/USEPA/US
Location: Dakota

.5 This entry has an alarm. The alarm will go off 1 hour before the entry starts.

Elaine Lai/R8/USEPA/US@EPA, Gail Franklin/R8/USEPA/US@EPA, Jim
Required: Lazorchak/CI/USEPA/US@EPA, Sandra Spence/R8/USEPA/US@EPA, Tina
Laidlaw/MO/R8/USEPA/US@EPA, Tonya Fish/R8/USEPA/US@EPA

Description

~ | "k

site criterion_IC25_kc_revised.xlsxRegion 8 Mayfly Presentation v3.pptxAECOM p“amgllet_ﬂ.pdf

Meeting with Rami Naddy and CDPHE to discuss WET and permitting

For those who can't be present. 866-299-9141 code 47498686 and slides are attached.

Personal Notes
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Background

« In Mid Atlantic U.S. - Mayflies have been found to be absent in streams
receiving mine waste -

+  Organism chosen for this study was Centroptilum triangulifer an obligate
parthenogenetic mayfly that inhabits slow flow or depositional areas in
streams throughout the northeastern United States and eastern Canada
(Sweeney and Vannote, 1984).

+ Their life cycle is ~30 days at 25° C from newly hatched larvae to
emergent adult. They lay 1000+ eggs per female and larvae normally
feed on periphytic algae and diatoms.

+  Previous studies have utilized mayflies in toxicity studies, and results
indicate the organism may be very sensitive to certain toxicants. (Xie,
Funk, Buchwalter 2009) (Conley, Funk, Buchwalter 2009) (Hassell, Kefford,
Nugegoda 2006) (Standley, Sweeney, Funk 1994) (Sweeney, Funk,
Standley 1992)

« Testing to date has used acrylic plates that have been colonized by
diatoms and algae with local streams serving as a seed and water
source.

Objectives

+ Develop Standard Laboratory Culture Method for C.
triangulifer

-Develop a standard toxicity test protocol for acute and chronic
testing for C. triangulifer .

- Compare the sensitivity of C. triangulifer to standard testing
organisms, Ceriodaphnia dubia, and Daphnia magna

Deploy C. triangulifer in stream mesocosms to test sensitivity
to simulated resource extraction TDS concentrations.




Methods

C. triangulifer Culture Methods
Diatom Stock Food Cultures

The following species of diatoms were chosen based on size range and
abundance in previous studies using native stream diatoms:

Mayamaea atomus var. permitis (Hustedt),
Nitzschia cf. pusilla (Grunow), and
Achnanthidium minutissimum (Kitzing).

P
FA%

Mayamaea

+ DIATOM STOCK CULTURES

»  Autoclaved 2-L flask for each diatom species stock containing 1 L de-
ionized water (Filtered Lab line can also be used here as a subsitute)

* Add 20 ml algal starter culture and 0.4 mi each of Kent® ~ Proculture
Professional F/2 Algal culture formula A and B then add 30mg of
Sodium Metasilicate.

= Place on insulated stir-plate, stir moderately and allow growth for 10
days.

= Diatoms are checked for a minimum of 75% viability.

4/20/2015



.16 hours day light
25 °C temperature
50% relative humidity
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Toxicity Tests

+ KCI, NaCl and CuS04 were chosen as standard reference
toxicants based on EPA’s Acute and Chronic Whole Effluent
Toxicity Manual.

*Acute tests were run simultaneously with all three species.
C. triangulifer, Ceriodaphnia dubia, and Daphnia magna

. Moderately Hard Reconstituted Water (EPA Acute Manual
2002) was used as control and dilution water.

» Conductivity, pH, dissolved oxygen, and temperature were
recorded daily for concentrations and renewal solution.

A%

8 cﬁ';

Conditions for Acute Testing
All 3 Species

Age of Organisms <24 hrs

Test Duration 48 hours

Test Temp 25°C +-1°C

Light Cycle 16 light/ 8k dark

Feeding 0.1 ml diatom mix/15 ml
Water Renewal Daily

Endpoint Mortality

Test Criteria <80% survival in control




Volume: 15ml
Temperature: 25°C

Endpoint: Growth as measure by head capsule width,
length, and weight

Test Criteria: >90% survival in controls

Chronic Test Conditions

C. dubia (based on conditions listed in EPA chronic manual)
7 days duration

Food: 0.2 mi Selenastrum and 0.1 mi FFAY daily
Volume: 15mi
Temperature: 25°C

Endpoint: # of young reproduced
Test Criteria: Avg. 15 young/female in 3 broods
>80% survival in control

D. magna (vased on Lazorchak, Smith, Haring 2009)

4 days duration

Food: 0.3 ml Selenastrum and 0.2 ml alfalfa daily
Volume: 50m|
Temperature: 25°C

Endpoint: Growth as weight
Test Criteria: Mean dry weight of control 10x > dry weight for
initials, >90% survival in the control




Methods - TDS MESOCOM Study

Beakers for 1
exposure on '
the bench

Run single organism tests in WET
framework

2. Simulate ecoStructure-Function to
understand the role and response of
small streams to changing nature of
Point Sources.

3. Study abiotic/biotic interactions as
determinants of the role of small
stream ecosystems in sustainable
water management

S

Stream Mesocosms

he mesocosms

PreDosing Dosing
19-jul | 26-jut 1 2&dul 2-Aug | 9-Aug | 23-dug | 6-Sep iDssing Perfod
mg/t | men Lome/t | omeft | ewA | omeft |omelto | Average

226 137 182 304 266 247 236 247
178 198 252 440 413 392 343 370
263 205 420 552 NA. 586 703 590
263 224 631 766 732 774 778 4%
254 218 1025 1363 1337 13272 13594 1288
277 367 1883 2273 2181 2383 1602 2065
272 195 3100 3810 3354 3595 4314 3615
2495 65 5714 7382 7252 7330 7337 8963
284 300 286 2353
767 5753 5861 5406
75 53 2 2

Excess TDS was:

63% Chloride

24% Sodium

9% Calcium

4/20/2015



Mesocosm TDS Toxicity Tests

Based on EPA’s Acute and Chronic Whole Effluent Toxicity
Manual.

Acute tests were run simultaneously with three species.
C. triangulifer, Ceriodaphnia dubia, and Daphnia magna

.« Moderately Hard Reconstituted Water (EPA Acute Manual
2002) was used as control and dilution water.

» Chronic Tests were run on the bench top and ex-situ; 7, 14,
or 20 day

Conductivity, pH, dissolved oxygen, and temperature were
recorded daily for concentrations and renewal soi’ution

Chronic Test Conditions

C. dubia (based on conditions listed in EPA chronic manual)
7 days duration

Food: 0.2 ml Selenastrum and 0.1 ml FFAY daily
Volume: 15mli
Temperature: 25°C

Endpoint: # of young reproduced
Test Criteria: Avg. 15 young/female in 3 broods
>80% survival in control

Larval Fathead Minnow 7-day Survival/ Growth

(Modified conditions EPA chronic manual & Continuous Ex Situ Exposures)

7 days duration

Food: 0.3 ml Brine Shrimp daily/Replicate (0.3/Gallon Tank Flow Thru)
Water Volume: 250mi/Replicate
Temperature: 25°C (Temperature 20-22)

Endpoint: Growth as weight
Test Criteria: > 250 ug Mean dry weight Controls,
>80% survival in the control

4/20/2015
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Results

Culture Results
Generational Survival and Mortality
for C. triangulifer

tage:

#of
nymphs  #of #of #of adult % Aduit
added mortality % mortality mortality % mortalfity survival survival

F3 157 3 1.91% 7 4.46% 147 93.60%
F4 150 101 67.30% o 0.00% 49 32.70%
FS 153 2 1.31% o 0.00% 151 98.70%
F6 158 6 3.77% 0 0.00% 153 96.20%
F7 150 w08 72.00% 2 1.33% 40 26.67%
F8 103 0 0.00% 1 0.97% 102 99.03%
[2:] 111 o 0.00% 16 14.41% 95  85.59%




Regression Relationship Between
pre Egg Laying Weight and
Fecundity

R-square = 0.718

Wt (e

0.0028

Red Line indicates weight of adults at which 1000 eggs or greater will be produced

KCL Acute Results

Average 48 hr KC1 LCS0s

(mg/L)
2500
2000 ‘{
Test 1 l
Test 2 1500 +——
B #Test3
PN sTest 4
b 1600 4——
[ 19 I
; . 500 — — I —_—
1956.7 5793 699.8
iangulifer C. dubia D. magna C. triangulifer C. dubia D. magna

ANOVA results indicate that (. triangulifer LC50s are statistically different from both C. dubia and
D. magna 1L.C50s. C. dubia LC50s and D. magna LC50s are statistically different from C.
triangulifer but not each other.

4/20/2015
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NaCl Acute Results

800
C Average NaCl 48 hr LCS0s
00
- (mg/L)
3“000 6000
5000 I
00 l
Test1 4000 +———————————  —
00 Fest 2
3000 e —
A Test 3 I Average LCS0
00 3 2000 +—————— JE— J—
00 1 1000 -——1 —_— —
0 658.7 25043 4868.7
0 T T o C.dubia D. magna
C. triangulifer C. dubia  D. magna triangulifer

ANOVA results indicate that C. triangulifer 1.C50s are statistically different from both C. dubia and
D. magna LC50s. C. dubia LC50s are statistically different from C. triangulifer and D. magna. D.
magna LC50s are statistically different from C. triangulifer and C. dubia.

CuS04 Acute Results

Average 48 hr CuS0, LC50s

(ng/L)
70
60 i
30 ——
Test 1
Test2 40 J——
uTest3
wTest4 0 I ——  Average LCS0
20 —_
10 +— 1 —_— —
10.72 27.59 3447
0 v T \
. C. C. dubia  D.magna
C. dubia D. magna triangulifer

Hangulifer
ANOVA results indicate that C. triangulifer LC50s are statistically different from
both C. dubia and D. magna L.CS0s. C. dubia L.C50s are statistically different
from C. triangulifer and D. magna. D. magna L.C50s are statistically different
from C, triangulifer and C. dubia.

11



NaCl Chronic Results

1400
1200
1000
800
600
400
200

C. triangulifer Chronic NaCl Results

£ NOEC {mg/L)
B LOEC (mg/L)

* NOEC value
below lowest
concentration

Survival Head Capsule Length Weight

Results show length and weight are more sensitive test criteria
than survival and head capsule width during chronic tests.

700
600
500
400
300
200
100

Chronic Results

Chronic KCI
Mean IC25 mg/L + 95% Cls

C. triangulifer 14-d WA C. dubia # Yg D. magna 4-d WT

Chronic NaCL
Mean IC25 mg/L + 85% Cls

3500

3000

2500

2000

1500

1000

C. triangulifer 14-D Waight C. dubla # young D. magna 4-D weight

4/20/2015
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Chronic Results

CuSO, Avg. 1C25 (pg/L)

0 v i 4 i
Head Cap Length Weight #Young Weight
C. triangulifer C. dubia D. magna

Acute Tests Results on Early Test TDS Samples in
Distilled Water (DI) and East Fork River Water (EFR)
NaCl/CaClin DI
Conc. TDS mg/L i 1 1
n:grc«w n’:ﬁ C. triangulifer C. dubia D magna
tal nd
- o LCSO 2720.24 LCL:»O 3418.64 ——T
i3 ws | 95%UC | 3173.5595% UC 3859.5 lNoec TNa
a s | 95%LC | 2331.68/(95%LC | 3028.14
HS 946
- o | INOEC 1696 NOEC 11696
#7 3009
#8 5540
NaCl/CaClin EFR

DS
Conc. mg/L
MHRW  nd LC50 3754, |LC50 3222
" ;| es%UC 5364 |95% UC 3668 |20 INA
e a5 | 195% LC 2626 95% LC 2830 NOEC_INA
4 571 NOEC 1696 NOEC 1686
H5 946
#6 1696
#7 3009
#8 5540




14-day Growth

C. triangulifer

Wt

Cond |IC25

977.038

95% UC| 1018.636

95% LC

627.104

NOEC

888

LOEC

1268

. Chronic Tests Results on Samples Collected
From ESF in a WET Format (3 samples collected over 7-

. days) * Note, referenced constituent effect concentrations not normalized to
- average measured TDS, conductance, or specific ions (all nominal) at this point.

C. dubia
7-day Fecundity
Test 1 Test 2
lcond Jicas  [3037.438 [cond lic25 [ 3895.922

95% UC [3569.509

95% UC | 4204.643

95% LC | 895.077

95% LC | 3432.734

NOEC

3313

NOEC

3297

LOEC

511§

LOEC

5614

x Situ ESF Continuous Flow Test — 20day
- Duration — Chronic Results

Growth - Length Wing Pad Development
[cond ic2s 1103] [Cond JiC25 688
95% UC 908 95% UC 763
95% LC 1026 95% LC 631
NOEC Control NOEC Control
LOEC 567 LOEC 567,

Chronic Tests — Growth Results 7-day Larval

Fathead Minnow From ESF

WET WET Ex Situ
Test 1 Test 2 ESF Continuous
Flow Test
125 [3727.55] [Cond [ic25 632.8] |cond |ic25 4036.84
95% UC| 4002.48 95% UC[10859.95 95% UC | 8076.43
95% LC [3327.72 95% LC | 520.58 95% LC | 3350.58
NOEC NOEC NOEC 5380
LOEC 708 LOEC | 649 LOEC 8800
1C25 195.73] lca  licas | 1135
95% UC|  221.32 95% ud] 581.48
95% LC | 168.78 95% 1LC| 6.67
NOEC NOEC
LOEC 12 LOEC 12
1C25 522.15 |[Na fic25 30.6
95% UC| 582.55 95% UC| 1562.45
95% LC | 444.66 95% LC | 19.82
NOEC NOEC
LOEC 32 LOEC 32

4/20/2015
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Discussion

Culture:

= EPA-ORD Cincinnati has successfully developed a
defined culture method using known species of
diatoms. :

= A survival rate >80% and a fecundity of 1000 eggs
was achieved for five of seven generations.

= The regression relationship between pre egg laying
weight adults and fecundity was significant.

» Regression analysis determined that a pre egg laying
wet weight of >.00280g would give a 1000 egg count
with a 95% confidence interval.

Discussion

Toxicity Comparisons

KCI
«In 48 hr tests, C. triangulifer was less sensitive to KCl than
C. dubia and D. magna

in Chronic Tests C. triangulifer was as sensitive as C. dubia

NaCl/CuS0O4

*In 48 hr tests, C. triangulifer was over 2x more sensitive to
NaCl and CuS04 than C. dubia and D. magna.

*In Chronic NaCl tests, C. triangulifer was 2.8X more
sensitive than C. dubia

4/20/2015
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Conclusions For
Mesocom TDS Study

« Mayfly overall more sensitive to TDS than
Ceriodaphnia and Larval fish.

 Larval Fathead results indicate larval fish
may be as sensitive or close to
Ceriodaphnia sensitivity.

« Organic Material and/or Suspended Solids
may have slight influence on toxicity of
salts.

Future Research

C. triangulifer Testing:

+ Total Dissolved Solids (TDS) from EPA’s Experimental
Stream Mesocosm Study — Bench scale and in situ testing of
3 different concentrations of Marcellus Shale TDS and Coal
Mine Drainage TDS

Field Experiments
+ Deployments at Mountain Top Valley
Fill Sites

« Evaluating the potential for developing
a representative test species indigenous to Co & Wy

Centroptilum bifurcatum and conturbatum and
Drunelia (any species) — One issue maybe colder
water species than C. triangulifer.

16



Whole effluent toxicity (WET) /
Alternative testing procedure (ATP)
Meeting

Objective

* Investigate the opportunity to substitute
short-term chronic WET test organism
(invertebrate Ceriodaphnia dubia) with an
alternative test organism / method for testing
in the Raton Basin Watershed while still being
protective of aquatic species



Overview of Coal Bed Natural Gas
processes in Raton Basin




Legend

Tt Watershed Monitoting Locations 2010
@ Monmy Suruce water SITvR L00aN00 ~ Tobulaly
T sontay SurEcs Wals! 52T L0280 - MERERM
& Contiwout Sumaze Waler Mortorog Sutrne

A(;f::z;e Constituent Method Number SampleTI; T:;;‘;:?on and },Il?ill:i‘gg
. L pH EPA 150.1 Immediately
Paxfalr:xlecicls . Specific Conductance _ i EPA 1201 Measure In-Situ 28 days
i Temperature EPA 1701 Immediately
1 Boron®" EPA 200.7 ICP Acidify with HNO;; pH <2 6 months
! Calcium® EPA 200.7 ICP Acidify with HNOs; pH <2 6 months
Copper P2 TR EPA 200 8 ICP-MS | Acidify with HNOy; pH <2 G months
Tor® ® 7T EPA00.71CP | Acidify with HNOy; pH<2 | 6 mouths_
Metals Lead” ™™ EPA 2008 ICP-MS | Acidify with HNOy; pH <2 6 months
Magnesium® | EPA2007ICP | Acidify with HNOupH <2 | 6months
Potassium’ | EPA2007ICP | 4 ith HNOys pH <2 | 6 months
" Selenium® ™ EPA 2008 ICP-MS | Acidify with HNO;; pH <2 6 months
Sodium® EPA 200.7 ICP Acidify with HNO;; pH <2 6 months
Zing? "> TR EPA 200.7 [CP Acidify with HNOjy; pH <2 6 months
Alkalinity SM2320B - Titration Chill to 4 degrees C 14 days
Chloride SM4500CI-E Chill to 4 degrees C 28 days
Wet Sulfate TEuiani’Se:n-c Chill to 4 degrees C 28 days
H 1
Chemistry | :ngl‘?‘}ss(‘ﬁspg‘)‘d"d | sM2s40D Chill to 4 degroes C 7 days
l (ngé)l)‘s“"“"d Solids | gnasagc Chill to 4 degrees C 7 days
Notes:

D = Dissolved form.

PD = Potentially dissolved form.

TR = Total recoverable form.

T =Total form.

EPA = U.S. Environmental Protection Agency
SM = Standard Methods (AWWA)



Tributary Sites

Purgatoire Watershed Aquatic Sampling Sites

@Purgatoire

Purgatoire Watershed Aquatic Sampling Sites

River Sites

1
4
nyon

Widow Woman Ca

-




XTO & PNR OQOutfalls with chronic WET

" New Mexico

Working Hypothesis

* The toxicity observed in WET tests with C.
dubia in this watershed is related to total
dissolved solids (TDS)

« Question: Given that C. dubia are known to be
sensitive to TDS ions would another test
species (e.g., Daphnia magna) be a suitable
replacement species in this watershed and still
be protective of other aquatic species?



Total dissolved solids

« TDS toxicity in freshwaters

— Must look at the individual ion
concentrations

* Freshwater: 7 major ions
— Cations
. Ca%*, Mg?, K*, Na*
— Anions
- Cl, HCOy, 5O,
* Sources of information
— API publication (at right)
— GRI FW STR model

— Goodfellow et al. 2000 Environ
Toxicol Chem

Freshwater test organisms

Fathead minnow larvae
(Pimephales promelas)

LtoR

Daphnia magna

D. pulex
Ceriodaphnia dubia




Fresh water WET methods

« Acute methods (24-96-hrs)

— Monitor lethal effects to effluents
* Invertebrates (C. dubia, D. pulex, D. magna)
« Vertebrate (P. promelas, O. mykiss)

» Short term chronic (STC) methods (4-8 d)

— Monitor lethal and sublethal effects to effluents

* Invertebrate

— C. dubia 3-brood survival and reproduction study
* Vertebrate

— 7-d P. promelas survival and growth study
* Plant

— 96-h algal growth study

» Pseudokirchneriella subcapitata (at right)

Comparison of Invertebrate STC Methods

3-brood C. dubia test 4-d D. magna test

s Duration: 6-8 days » Duration: 4 days

* QOrganisms per chamber: 1 * Organisms per chamber: 5

* Volume: 15 ml e Volume: 50 ml

¢ Reps: 10 * Reps:4

» Temp: 25°C *+ Temp: 25°C

* Food: 0.2 ml1:1algae & YCT e Food: 0.5 ml 3:2 algae &WG
— Algae (108 cells/ml) (C) ‘

+ Criteria: >80% survival, 15 avg ~ Algae (108 cells/ml)
yng, 60% of cntrls must have 3« Criteria: >90% survival, 10X
broods, PMSD (13-48) growth from pre wts

¢ Endpts: survival and repro * Endpts: survival and dwt

USEPA 2002 Lazorchak et al. 2009



Relative acute sensitivity of FW species

* C. dubia

— one of most common aquatic

test organisms
— sensitive
» D. magna
— relatively sensitive
— tolerant of TDS ions

— no promulgated STC mtd
(chronicis 21 d)

* FHMs
— standard aquatic vertebrate
test species

— less sensitive than inverts

* exceptions include NH;,,
sulfide

ug/L Me+ or mg/L for chloride

10000 -
1000 +

100 -

01 Lk

Silver Copper Chloride

Data from AECOM

Comparison STC toxicity of methods

* lLazorchak et al. 2009
» Studies performed to

compare STC toxicity of
different toxicants using

two methods
— C. dubia STC
— D. magna (4-d)
* Similar sensitivity of
methods

1C25 {mg/L, except Zn ug/L)

1000 ~

100

10

& C.d. @a-dD.m,

NH3CI phenol KC Zn

Data from Lazorchak et al. 2009



Relative short-term chronic toxicity

Studies were performed BG4 medom
to compare STC toxicity 10000 -
— C. dubia

— D. magna (4-d) 1000
D. magna more tolerant
of chloride and sulfate
than C. dubia

Relative anion toxicity
to C. dubia

~ CI> HCO; > S0,*
Similar sensitivity to Ag

100

IC25 (mg/L)

10 -

NaCl Na2504  AgNO3

Data from AECOM

4-d D. magna method

e 4-d D. magna method shows promise as
additional / alternative / site-specific test
method
— used in research / TIE studies
— sensitivity / applicability of method

— surrogate for C. dubia with TDS issues
« Substitute in certain specific cases?



1600 -« - -

1400 S ST SRV - »@ ............. . .
1200 Example of relationships of
E"lm different water quality
Z s Parameters in Raton Basin
L,-E,, 600
=
< 400 80 -
200 70 @
0 e R - -
0 1000 2000 3000 4000 5000 ?D
Conductivity (uS/cm) é So ................ . P @ e ——
§ 40
2 L4
1400 - : B 30 - &
@ £ P
1200 2 “' L4 B
% 2%
~ 1000 10 &
= 0 ‘ . ;
E 800 o 0 1000 2000 3000 4000 5000
- Conductivity (uS/cm)
- s
O 400 @g
200 ®®
0 1000 2000 3000 4000 5000
Conductivity (uS/cm)
[}

Meet to discuss the work plan

Toxicity testing

— Chronic WET studies

— Toxicity identification evaluation (Phase | TIE)
studies

Bioassessment Data / Surveys

Final evaluation & mtgs



ATP Work Plan outline — cont.

* Toxicity testing

— Chronic WET studies

— C. dubia
— Fathead minnows
- D. magna

 Currently performing these studies at outfalls

ATP Work Plan outline — cont.

* Toxicity testing
— Investigating the cause of toxicity

— Toxicity identification evaluation (Phase | TIE)
studies

MeOH fractions — 2-L SPE elution



Toxicity Identification Evaluation (TIE)

* Series of physico-chemical
manipulations designed to target
specific types of toxicants to
determine cause of toxicity

— Some identified toxicants

¢ Ammonia

» Total Dissolved Solids (TDS) / lons
» QP Pesticides (Diazinon)
» Carbamate pesticides (Carbaryl)

* Zinc
* Copper
« Surfactants

* Combination of two or more

Phase I TIE Test

Baseline Toxicity
{unaltered effluent)

pH Adjustment
(acidic, neutral, basic)

Aeration
(acidic, neutral, basic)

Filtration
{acidic, neutral, basic)

Solid-phase extraction (SPE)
(acidic, neutral, basic)

EDTA Chelation

Oxidant Reduction {STS)

pH Control {testing under CO,
blanket)

Phase | TIE Manipulations

Phase | TIE Test

Toxicants Addressed

Examples

Baseline Toxicity

None (a comparison for other
tests)

Toxicants that degrade under

acidic = cyanide and

PH Adjustment acidic or basic conditions . sulfide .
basic = malathion
. Toxicants that are oxidizable, Surfactants, organic
Aeration j
volatile, or sublatable compounds
Filtration Filterable foxicants cattom.c meta!g under
basic conditions
SPE
(solid-phase extraction with Non-polar organic toxicants Pesticides, VOC
Cia)
EDTA Chelation Some cationic metals Copper, zinc, nickel

Oxidant Reduction

Oxidants, some cationic
metals

Chlorine, peroxide;
Copper, cadmium

Graduated pH

pH-sensitive toxicants

Ammonia, many metals,
bicarbonate




ATP Work Plan outline — cont.

» Toxicity testing
— Investigating the cause of toxicity

— Toxicity identification evaluation (Phase | TIE)
studies
 TDS ion mock studies (Phase 11l TIE)

— Match specific ion concentrations in the effluent & perform
side-by-side studies (effluent & lab water)

caZ# CI_
Mg** Heo,
Na* so4%
K+

Effluent TDS Mock (reconstituted lab water)

ATP Work Plan outline — cont.

« Bioassessment Data / Surveys
— Benthic macroinvertebrate surveys
— Fish surveys
— Periphyton surveys
— Work performed in 2010-2011 by GEl



ATP Work Plan outline

. Would like to received input / feedback on
proposed work plan
— Additional data needs?

— Prepare work plan
« Submit work plan for consideration



